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Analysis of physical fitness levels of premature infants at the age of 3 years old
CHEN Weiding'® s YANG Zhiyong'* ,ZHU Chengcheng'”* ,DOU Shujuan'”’ ,ZHANG Guangbao'* , HE Yanlu'”’
(1. Department of Children’s Health Care ,Women’s Hospital of Nanjing Medical University (Nanjing Women and
Children’s Healthcare Hospital) , Jiangsu Nanjing 210004 ,China ;2. Nanjing Medical Key Laboratory of
Developmental Behavioral Pediatrics ,Jiangsu Nanjing 210004 ,China)

[ Abstract] Objective To analyze the physical fitness levels and main influencing factors of 3-year-old premature infants, and to
provide a basis for early infant health care and guidance for enrollment. Methods Randomly select 3-year-old premature infants who
were born from January 2018 to September 2019 and were registered and followed up at the Department of Child Health Care of the
Women’s Hospital of Nanjing Medical University. Conduct physical fitness assessments and use ¢-tests and F-tests to analyze the
changes in relevant indicators in different groups based on birth weight, birth gestational age, and gender. Results The physical
fitness of 3-year-old premature infants was significantly lower than that of children of the same age. The proportion of those with a
comprehensive rating of qualified or above (48.51%) was much lower than the average level of 76. 79% of children of the same age
in Jiangsu Province in 2021. The birth weight, gestational age,and height of premature infants were positively correlated with the
total score of physical fitness assessment (r=0. 364,0. 322,and 0. 386, respectively, P<(0. 05). Super low birth weight infants and
extremely premature infants had significantly lower body fitness levels compared to other premature infants, and the differences
were statistically significant (F=3.062,6. 990, P<C0. 05). The weight of the boy group was significantly better than that of the girl
group,and the difference was statistically significant (¢=3. 214, P<C0. 05). Conclusion Birth weight, gestational age,and height are
important influencing factors for the development of physical fitness levels in 3-year-old premature infants. At the age of 3, the
physical fitness levels of super low birth weight infants and extremely premature infants still have a significant gap compared to
other premature infants of the same age. Therefore, early identification of abnormal physical fitness levels in premature infants is
helpful for implementing early comprehensive intervention and promotion measures.
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Table 1 Z-scores of body morphological indicators (x 4= s)

BN At B #(n=60) L #E(n=41) t P
A —0.24541.512 —0.293+1. 160 —0.176+1.928 —0. 381 0.704
2131 —0.20141.038 —0.31440. 980 —0.036=+1.110 —1.324 0.189
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Jife % L B G 5 1A BE DA B 43 28 B IE AR OC G (8 0 )
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Table 2 Analysis of correlation factors between the physical fitness levels of premature infants and their birth conditions

A i il AR 1A iR R AT K Apgar-1 Apgar-5 WA H By
PE 5 1

AR E —0.119 1

A I i 0.021 0.877"°" 1

A B K —0.112 0.871"" 0.824""

Apgar-1 0. 000 0.4177" 0.576"" 0.395"" 1

Apgar-5 —0.010 0.424"" 0.601"" 0.424"" 0.917"" 1

HMhAE —0.103 —0.252" —0.290"" —0.345" —0.061 —0.048 1

By —0.174 0.364"" 0.322"" 0.386"" 0. 100 0.183 —0. 144 1

i "P<C0.05, ""P<C0.01
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Table 3 Scores of various indicators for premature infants with different birth weights (x +s)

e TE AR TE LA {E&H“.?tﬁiﬁJLéE WA H A A L4 AT AR AR TR LA P
(=2 500g,n=4) (<<2 500g.n=52) (<1 500g.n=30) (<1 000g,n=15)
Ay 20. 2544, 27 20. 4443, 72 19.1343.16 15.7343.11"%9 7.470 0. 004
NS 5.00=0. 00 3.924+1.61 4.1341.46 2.8741,77VP% 3.062 0.032
B 3.0020. 00 2.88+0.98 2.8340.83 2.53+1.13 0. 587 0. 625
HHENE 1.50%+1. 00 2.46+0.98 2.00+0.79% 2.00+1.07 2. 741 0.047
1Y W] 2.25+1.50 2.3141.00 2.10+1.21 1.5340.74 2.110 0.104
I 0 L g e 2.50+1. 00 2.60+0.89 2.1020. 66 1.8740. 74" 4. 101 0. 030
T BB P 1.50%1. 00 1.81£1.03 1.6740.76 1.2740.59 1. 455 0.232
FE 2.5041.73 2.9641.05 3.10£1.00 2.4740.83 1.515 0.216
- A 5E 77 2.0040. 82 1.50+0. 87 1.2040. 48" 1.2040. 41 2. 409 0.072
VIR AR T ILH G, P <20, 0557 5% H AR T LMI L, P<C0. 0557 S A% H 4B R T LA L P<<0. 05,
T4 AEAHERBEFILEERSIBR(A L
Table 4 Scores of various indicators for premature infants of different birth gestational ages (x &= s)
it b7 W LA L R LA L B )
(34~36"° JH,n=17) (32~337% JA,n=27) (28~317° & ,n=36) (<28 J# ,n=21)

MY 20.0643. 29 20.2243.93 19.9443.73 16. 6243, 0729 6.221 0. 001
WE 3.714+1.72 3.89+1.70 4.17+1.38 3.48+1.78 0. 883 0.453
B 3.060.97 2.560. 80 2.9740.91 2.71£1.10 1.496 0.221
THHEPE 2.24740. 83 2.67+1.07 2.06+0.86% 1.90+0. 947 3.224 0.026
1Y Wl 2.474+1.13 2.30+1.14 2.25+1.05 1.4340. 68V9% 6. 990 0. 001
e BRI T A 2.6540.93 2.4440. 89 2.3340.83 1.95%+0. 67 2. 420 0.071
TR A 1.2940.59 2.00+1.07" 1.86+0.93 1.2440. 5499 5.938 0.002
FE 3.06+1.25 2.8141.08 3.03+0.91 2.71+1.06 0. 586 0.626
- flir g 71 1.5940. 80 1.56+1.01 1.2840.51 1.1940.51 1.701 0.172
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Table 5 Scores of various indicators for premature infants of different genders (x £ )

Eisgan BEH (n=60) LZHEMA(n=41) ¢ P

By 19.9243.73 18.5143. 80 1. 844 0. 068
NS 4.30+1. 31 3.24+1.78 3.214 0.002
B 2.7540.99 2.92+0.88 —0.925 0. 357
o 2.20+1.09 2.24+0.77 —0.238 0.812
KR 2.17+1.01 2.07+1.17 0.428 0.670
b SRR T ) = 2. 40740, 96 2.24+0.66 0.967 0.336
T B P 1.77+1.00 1.54+0. 74 1.326 0.188
ZWIE 3.00+1.09 2.7840.96 1.042 0. 300
- i BE 1 1.3340.57 1.46+0. 92 —0. 802 0.426

3 it it JLF AR 736 Zh ik el 5 2 LTS B3 25 5, Rt R

I3EASBEFILEERTEMIERENX

P2 LRI e N AR E L. A RERE
TR E RGN LR, AT A,
3~6 & A E R LR IE BB K PR T R i L
B <32 Ji B LA IRGE KPR 2 T 2%, A B
2NN L 6-7 B AR AR L AR BE K F T
WILE., Ao NN, 7 2 B LIRS RE K FIR
TREILE ., wABFTE I, B LSR5 i
ARG 51 K1k T R i NG & DA R T LN G RER 2 s 2
K5 TE A G A 7 3% 3h i ] A S B0 1E B KT
2t L B LRI BE K F 75 5 5 i B 5 —
AN AEFEAEAR R, 3 FZ B
PG ILEE L 75 BN L P bl U 4 2R &0 L el
W B AE A AR R B 7 N B RORS B PR AL SRR
T LA E L E R 4 A R kR . Ut A 0t T R
101 ) 3 J& & R LIS g K F A7 St 50 i .

.23 ASREILEERKTEFHEERETRAIL

ABEFT L 3 JE 2 R L A IS R K OP L AR #R
2. WIERELE B PR G/ Ny 48. 510, Ik T
2021 4EVLIRAE (3,3, )AL AR (76. 7990,
Ho i 7 . ROAF g A A S N BN 0. 00% .
0.99%.47. 52%0) ¥ T 3 % 4 JL # F ¥ 7K F
(0.45%.9.38%.66. 96%) . A5 AR H =L
A I3 3% i a) 20 F [ i L3 Lt F gt A o B

43

7 UM RE K- 95 5 IR L 0 R et 6 R H
B Fp itk — R UE B . = LR B 5 R i )L
O B K — B0, B B & b ORI R
BRI ILF KRN, 3 8% B2 LIRS fE kO
TCHE T 22 5, 3 — 28 40 BT 4 A PEAK 46 A & B, AU
AT B A T e AL AT A 8 bR 2 A
ZS . ABFERNY IR, 3 S B M EEE T L
T B M 2 T A wE HAb A SE BB AR 0 M I 22
S AN JLE T RO & I 17 e R 22
5o ARWEFEH R B R LIRS R R R RS
Ivi) s JL B A7 X3 4 0 T B R A AR BF 5 o L
LT A HEA G LB, 2R J5 72 10 Bl 5 £ 45 77 B IR
B A BEE B S A — BB AR ] )
ERMARE, RIETFECEA X R #
TR E
333ASBRFILFERKFEETERSMEAR
AW L I, 3 JH = LRGE K OF 5 i R
TR R i R B K BIE A G, 5 1 . Apgar-1.
Apgar-5 JE AT A T ICA G . W] b X Y — 3
WEFE J B, M A A K i I A, L EE R R
KRR GF . AT IE R L RGE RE KT 5 H R R
M B, AT, R A A A T R I i e
JUPRSE RE KT A7 7E i 35 22 5, B IR 2B R L (il
A R E <1 000g) R LI = L (i % <<28 JiD By A
I AR KPR A R 7 LA TS BT R R O O



TELL ¥R M ik http://mchchina. xjtu. edu. cn

AR GAR Hh AR P LA R F 3 R 20 AR R LR
JEHR R IR RAE DL . TR A AT K B ATl
WA RE R L, A AR RS 2 6 % IR A A
ZE5 . AWEFE R AN TR AR AL I AR AR AR
3 JH % I R AT AT AR B 25 S R IR A AL
4 P B T EE % i W . HE IR IR 2R R L fE
A B L 2 T i 5 2 1) 4 SR R R AR
kBRI S . TANETT E AR
T M DX~ % T L BT RO & 5 I AR AR IR
B B B IR AN OC [ I L A2 B AR 2 HO R LB
AR AFN R LW, APFFE P R LT K
i A B R = L Jm DT I 5 A iR i
ARG . (HARF ST R RE 4K 22 0 A 0 I SR L 7 LA e
B0 5 B — B IE T 7 A R i R K

SABRFIIREBTEERENIEAEX

AWEFEh 3 8 B LR E | B m AR bs Z
IR AEIE W A N FEATE R B[R e L 5 BETE AT 5T
BRI ORBRR R SR R A A
oK e s IR 1 L 2R TS RES L B Y 55 AR G
FER QI I 1 0 E IR B AR R L. BT
DLW BN IT B I 52 38 1 L AR At B U7 A BRAA R 20
A, REF S ILH TR G A 52 B LTS
SRR A AT L B fel B U7 B 7 391 RE A 8O
AT R 9L il L U g At e il
GMEE 515 WA R R LR R B i s
By I BRI 2 2T BE T by A T A J A A N S
Al 3 A R LA R AL AR A R OE BRI AL
S5 R4 T 4 L BE 9 R TR i ] E R Sl S
REE LA EE B S B B AR . R85 HZ K AE
FREKHFEGEPILAZ S, B EK T HILER
PR3 REAK T B 4% 5 16 19 ZEE VI 4515 3l fie it JL AR
i RE A RE ) Y A TR JEE

AW FEADAFAE R BRFIA L Z Ak . ABE S A XS
G0 3 A BRI R 52 B il £ E 4 X
PR R A S K O Bl D RE 2 A B 5T . LUK, [ A 9 1
ARA G — PR TE BEPE Al 18 b L AR BF 52 R 1 19 PEAG J7
HETE 2023 AE I MK E SR R AT TBITRRAS , PEAL 48
PR AT BE A  DUSDRE SR BESR AR PR Al 45 A1 Fp 2218
BRI LA R I8 BE K 7 S 8 L OF 5 B 2 AT — X

44

— 7 ) 8 A DR R LI B A I B L AL
BE LA AR B A5 3 T A3 RE K P52 0 TR 2R

g5 BRIk AR R iR I R B K2 B R A RE
K- R M) Apgar-1, Apgar-5 & i Al Bl
A B R LR REK P IR TC B RS2 . AR
AR L AR R B <<1 000g) IR B = L (IG 18
<28 Ji) (R I R 2K P48 T i L L VR S B N
ANTR] A R AR A Y L LR BE 4 AR A 2
ZRCAFAE SRR o B AVEAS R LR IS BE K P T i
AR IE Z AL Ty, Bt g LI N S K BE TR B, A BT
it A £ A T TR AR R

(&% 30k ]

CLIH VAL, SCH . LA 5 K JR 1 1R A ) IR 5 5 R 335 3 AT
BrLI]. SCi i 5 R, 2022(10) £ 75-77.

[2]Ortega F B,Ruiz J R.Castillo M J.et al. Physical fitness
in childhood and adolescence: a powerful marker of
health[J].Int J Obes (Lond),2008(1):32.1-11.

C3IEZARE SR . B RAR I 2 b5 o 07 - 4 L& 4r (M.
JEHT N RAR T A4 . 2003:1-19.

[4]Chan E.Leong P.Malouf R.et al. Long-term cognitive
and school outcomes of late-preterm and early-term
births:a systematic review. [J]. Child Care Health Dev,
2016,42(3):297-312.

[5]Castelli D M, Hillman C H,Buck S M,et al. Physical fit-
ness and academic achievement in third-and fifth-grade
students.[J].J Sport Exerc Psychol, 2007, 29 (2): 239-
252.

L6tz SR JLEMAGRM IS THLI]. BEEDFRE,
2014,2(1):50-53.

C7I0E AR 2 T, 5 AR L 56 2 i i L B R il 2 o) i BE 5 1K
REMOCHRYME R AR B [T]. WiV AR & B 5%, 2023, 45
(6):78-88.

[8]Martinez-Zamora M D, Vlaenzuela P L, Esteban Diez L,
et al. Influence of preterm birth on physical fitness in
early childhood. [J]. Eur J Sport Sci, 2023, 23 (11):
2129-2138.

COTIEIBUE , X 78 5, ER AT #a 55 . R[] i % B i 2 Ak o o 2 7™
LR 2k B ghm wF o 0], I R LRH e 7, 2017, 35
(6):425-429.

[10]Ciesla E.Zareba M.Koziel S. The level of physical fit-

ness in children aged 6-7 years with low birthweight



537 B 2 W P & 4z dh 4k AT R Vol. 37 No. 2
2026 4£ 2 A Chinese Journal of Woman and Child Health Research Feb. 2026
[J].Early Hum Dev,2017,111:23-29. [187075k 2 i , BEOUARE VT2 B T4 L B R R 5 1Y 25 ks 3

[11]Kosiecz A,Chroscinska-Krawczyk M, Taczata J.et al.
Evaluation of physical and cardiorespiratory fitness in
7-year-old prematurely born children-preliminary study
[J]. Ann Agric Environ Med,2021,28(3) :502-508.

[12]Tikanmiki M, Kaseva N, Tammelin T, et al. Leisure
time physical activity in young adults born preterm[J].
J Pediatr,2017,189:135-142.¢2.

(13 JkEFRAE, E200E X 85 . L # B A IE R AE 5 1k J1 3 3 56
BEAET S BE LY ]. (A 2 11,2019, 26(2) : 89-95.

(L4 TRRER T IE  BR A 55 T 95 4 3~6 % 4 JL 1K 5t fit i /K °F-
ST HR B AR TLAE ,2022,43(9) 1 1372-1375.

[15]Ruf K, Thomas W, Brunner M, et al. Diverging effects
of premature birth and bronchopulmonary dysplasia on
exercise capacity and physical activity: a case control
study[J]. Respir Res,2019.,20(1):260.

[16 ]Marjaana T, Tuija T. Nina K. et al. Objectively mea-
sured physical activity and sedentary time in young
adults born preterm-the ESTER study.[J]. Pediatr Res,
2017,81(4):550-555.

1717 /G R SRR 45 T PE IR I X 2016 4F 2 i
A JLZE T R S o s i N 32 0], b [ 2 4 10 AR L 2020,
41(5):744-746.

45

HigmHE SN T]. pEEF R, 2019,55(12) : 49-

58.
(195K Mg EWE IR . 2 FF, &5 A e th A AR R L 2 2 A
LA AR B G BF 52 (0] v L AR i A 0, 2022,

30(10):1136-1140.

[20]Z2 757, R 5 25 A )L 3 % N IR S AR B AR K Y
FEAEPERE T[], [ 2 B BR 27, 2022, 25(8) : 913-917,
923.

(21 IR 05 07 W1 T 06, 1 34 54, %5 101 0B AIR Hh A A 5T 4 L 3
% I A% R B B [0 ). il R LR 2 35 2021, 39
(9):641-645.

[22]Deng Y.Yang F,Mu D. First-year growth of 834 pre-
term infants in a Chinese population: a single-center
study[J]. BMC Pediatr,2019,19(1) :403.

(23] E5 v, R, sk /s L 55374 Bl 3 7= L 38 E AR K B A 1)
BT SE LI 1. o ] 3 4 i B AF 5, 2017, 28 (12) : 1497-
1500.

C24 LB, il g e, SR M, 45 B30 1 B NICU 7 LA A
LB B M BCROEFE I, B 0 4 AT 5T
2024,35(4) :25-31.

(%ol 5 AT 4 3 S e 4
[ S o < v A B 5 3 S 2 - SR R



